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(57) Abstract; Disclosed is an optically active quaternary ammonium salt compound represented by the 
formula (1) below. Also disclosed are a production intermediate of such an optically active quaternary 
ammonium salt compound, and a method^forj^roducing such an optically active quaternary ammonium 
salt compound. (1) ^In the formula, R , R , R , R and R respectively represent an alkyl group, an aryl 
group or the hke; R and R respectively represent an alkyl group, an alkoxy group or the like; and X 
represents an anion.) 
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/l^^ 4-^^ir=/K 5-^^te7K 2-p<^7V-l-^:/7^:=^/K 3-^^yV-l- 
^yx::^/^^ 4-;^f-;V— l-^y-T"— /V. 2-^f-7V-2--<>'x:=^/V, S-^^f-zV- 
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[0049] E^Str^LTV j:V ^C3~C8-vxnTy -y^ScDC3~C8-vxaTy -/VS 

^itTfe";. ^|$:6^M>LT. 2-t°yv^yV, 3-t°y:^/K 4-t;°yv^/^, 2-^/:^;V, 

3- dry^;K 4-dr/:=^/K 5-dr/:=^/K 

2— ^>'Ky/^, s-^^-Ky/i^. 4— Y>^Ky/^^ 5-^yKy/^> e-^f^^Ky/^. 7-^>^ 
Ky/^. 2-7y/K 3-7y/K 2-^:1^=/^ 3-^^^=/^, 2-t''py-:^/i-, 3-t°ny 
v^/v. 2-^^i5'Vy/v. 4— r^ij^v^y/v. 5— r^^yy/v, 2-ir^^^/v?i^. a-^t^ 
f-y^^y/K 5-;^-^-y-yy7v, 2-5^ryy/v. 4-f-r:/y/v. 5-^ryy/v#^*tf 

[0050] g^S^^LTV^-Ct3J:l^Ii:^, ^ll^t3L<f±m^t*t©Cl~C8T7Vri=3r->S(Z5M 
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^^^yM^ly^ ^7^f-/V;r^v\ :t^^Mi^y. y^^y^x^^^^^y. vyxiy^^^y 
, 2-y^)\yVy'oy^xn^^V, ->^n7°ntVMh^->. V^n^y^)V^i^V, 

[0051] M^S^WLTV^-C^3J:l^C7~C16r^/U^;VS©C7~C16ry7V^7^S(Z)Mt 

[0052] X"«MtLT«. :7;y^, 1^*, ^^70^(D/^^<5^Vif ^^(DT:::^;^-^, OH". 

BF^", PF^". SCN". HSO^". It^SWLTV^TtjiV^ffil, ^Kt^UfSmit^ 

(DC\^<6^yr)V^)Vi^mj=-yry. ^«^3G^^-LTv^Ttj;v^eil. 5>iiS^b<fi^ 
^}^(Dc\--^r)v^jv7.iVTt^yW^y^y. g^S^^LTv^-ctJJ;v^c6~l4Ty- 

[0053] rr-e. e^S^^LTV^-CtJ^V^ti:!!. ^H^tL<tt^^OCl~6>^T/V^/V^Sft 
[0054] g^£S:^LTV^T^ij;V^C6~14Ty-/^';^/^^>^^^©Ty-/^g^5>^i^ ttifB 

[0055] M^S^^LTv ^Ttictv ^CT^cier^/i^^/i-^^/v/f^^'M^T^r ^/^^/vf 

[0056] R'i:R';55f^^LT?f^Mfe$ti.6»mS^^LTV >Xh^^ >^^MtLXlX ^^^y 

i-y^yy-m^^mf^^ti^mm^o 
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[0057] m^M^^hx\^^xh^\^ci--6T/v^uym(DCi^6T/v^uymtit. -(CH 

[0058] [{bl5] 




[0059] S^S^^tTV^T^JJ:v^Cl~6r;^^L->^^/;r^^->acocl~6r/^^^^^ 

m^^^-fo )xm^ti. R'tR^\ ^fcUR''tR^'ff>'^^wt-^!i^tLxM.i^mK&. 
[0060] [{bie] 
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[0063] ^fc. mnmn. ^^^^^^B^. «i^S^WLTv^-ci>j;v^ci~c8r/^df-yv^;v 

[0064] M^SS^#LTV^T^)j;V^S(Cl~C8T^^:ar7^S^ C2~C8T/V^^/VS, C2~ 

csT/v^-zi^fi, C6~ci4ry— /^s. cs^cs^T'nry— /vs, ci~c8T;v 

C7~C16T^;V^yVy^yV;i}Ny^S^ Cl~C8T/^df-7V;^;W/}^:=:/^;t-d5^->£, C6 

~ c 1 4r y — 7^;^7^';}^:=^/^^^>'S . c 7 ~ c 1 6 r y/w=^/^;^/^^J^:=^;^^^-:/S) J; 

/^/U, 7°ntVV, ^yyPtW, ^Vy'^)^. sec-^^f-/^, tert- 

. -Yy^-T^^/l/. ^/^n^ntW, ^/^n^'^/K 2-7«^7W 
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:7iz^;v, \ -'yy^)v, 2-'ry^}v, i-r^/hU/K 2-r:/h!J/^, 

/k;rdr->'. ;?^i5'^7^;^-=^v', v-^'nT^n^K^rv', v'^ni^'bdrv', 2-?i^/V^y^vi^ur^ 

V)^ M,mW'\tLX^ 2-t=y>^;K 3-t°y-:^/i-. 4-fc°U^:>Vv, 2-:^A-/V. 3-:3f./ 

4-^y=^/v, 6-^y=/v, 7-^y-/i^, 8-^/-/v, 2-^y 

KU/i^. S-^yFU/v, 4-^>'Ky7V, S-^yKU/i/^ T-^yKU^v, 2 
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[0084] mstLTii. {^^^^Mfb-^^hy^i^, 7icM^b;&yf^i^, fkw.-rY'j'^j^. f^miov^ 

[0085] -78t:~200t:(D|SfflT\$f5ifCft-20t:~100t:(D|5H-C 

[0086] K5t ^ r^^-Cfe5t^;^-<:/i^/Ht:^i^ (2a' ) . (2b' ) h\fy:r.=:.;VmmW (4a) . (4 
b)f±, #W2003-327566, #12004- 359578^l^fBic(^;^f£}^feT. 

[0087] Mit^rB^f*(7)TiftVf|5»fr(3a), (3b). (5a). (5b) TIBf^|HM-r^ 

[0088] mh. mm2ooA-3b9bis^^n\^<k^mwt^hW&isn^\f:^T==-vym{i2) 

^/Np/r>{[^U #?5tLS3, 3'-v=^^P^V-2, 2'-v?T:=^yyiB(l3)^. mW\20 
01-48866^(CfEft(DSuzuki;^;y7°!J^^^(D^f4^TCl. Organomet. Chem. (1 
999^), 576, lAmm)s J-MiS^^TS, 3'-v^ei^-2, 2' — :^r^yyS(14 
)^#5c 
[0089] ['fb24] 



wo 2006/093269 
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(12) 



(13) 



(14) 



) 

[0090] /^P^>{kK^^^7)MtLT^i. N-T-n^^/N^^^^p^NBS) , N-^^^3/^^gt 
-f . M;tif^>'^^. -^df-f-^^ ^y^^. ^^-if^, h7V:i^^. ^>-U-^#©i^f[i7X 

[0091] 3, 3'-v'gm-2, 2'-v^T-y>'||}(14)(7)r^y,ffi^fSmM<Z)'f$ffiJ:i 

J;:9/^^^>I^^^:l-S^L3, 3'-v^Sm-2, 2' -v^/^^^V#:(15) r^L^- 

^fb^^-pdMffi-e^a-rtbfis, 3'-v'Bm-2, r -^y:x.7.^;vw-{\Q)tm 

[0092] Mfi^MtCj;6r^ySO/M::'^VJK?--©'^mtt. #M2004-359578fCfSic 
<DMi:^^^K.^, 3'-v?M^-2, 2'-v?/M3^>#:(15)©3, 3'-v?g^-2 
, 2'-v?^;^x/W*(16)^(D'^^(*, Synlett, (1998^)2, 1830;^'ife^##(:: 

[0093] [{[^25] 
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[0094] ^fd. m.mt'^^h^^^l'i<i^^(Dljmxmm~^W^^^y:^:=^/V-2, 2' 
[0095] [i[:26] 



R2 R2 r= 




[0096] 3, 3'-v^s^-2, r-i:^:x.^^;umiQ)^B^it^^mMmmm\:^mm 

20#. lO~l4lH(^#)}-IH«(^;b'?feJ-J;oTM7n1-M. 3, 3'-v^gi^-2, 
[0097] [{t:27] 




(16) (17) 

[0098] 7j^vV^T\ 3, 3' -v?S^-2, 2' -t"';^tKn^-^^^/^#:(17) (7)7K^S€r 0 ;^fb 

'^^mm4mmmi\:'^mmim. 438~445M(^l#) \zmm(Dijmm^\^. ^^ 

n^VMi^^<^EilSJ-'^mu \f:^-<yi^Mh^^ (2a' ) ^#5, 

[0099] [{t:28] 
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[0100] Y'fiMiS^^L. r\ r\ R'^'^oit^R'^. tiffBt^CE*$r^-ro ) 

[0101] 3, 3'-i^U^-2, 2'-v?/^pyV#:(15)^i. :5:S^(J. Mol. Catal. , 19 

90, 60, 343)lzm^fcJvmX\ 3, 3'-v^gm-2, 2' -v?7«f-/V#:(17') 
T^. (17')$r-|^^/^/M3^V{b##l^#f::^}-<toTl^^^-<^v^/Wt:^tl(2a' 

[0102] [{[^29] 



[0103] Mx.f^\ Xmij. Chem. Soc. , 1950, 711) ^^##iI^^^tg/£6, 6 

-e. /^n^Wb-#^7K:^5/:/y>':/SJS^*5r^eoT, 6, 6' -v^T/v^^i^-s, 3' - 

>?g^-2, 2'->^^^/W*(17")^t#T. (17")fi(17')>^1$(D^a-t'(2a') 
i^m-rSt'^^^^^i^/Wb-^tl (2a" ) t^M^ST^tSc 

[0104] imo] 





(2a") 
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[0106] tfc. i^yt-JUmil8)f)^h. X^(J. Am. Chem. Soc. , 121, 6519(1999). ) 

[0107] [|b31] 




[0108] . R\ R\ R'joJlU^Vtt, tfjtB<?^iwiciS*^^-rc ) 

[0109] SfffE»t'~;^^>'v^/Vf k^Jj^ (2a' ) ioJ;t/t-7^::^/^^3if$^ (4a) CD^Sfe^ifi, ^ 

tLbj::m-r55fe^?smb'^ti(2b')fcj;t;(4b) tc^i, iiMT^tSc 
[0110] ::tifeoi^'7^^/v«j^T>^^^T$rSJS^-&s::i:J^J;o-c. TiftvSI^^Oa) 

. (3b). (5a). tfc:ft(5b)^^3t1-5::i;a5T't5. 
[0111] [it32] 




sir " - 

[0112] (s^ 4^. r\ r\ r'\ r'. r\ r'. r\ xioXXM^it. mBtmcM^^^U 

(>!= >H)}t^tLmfb^w-^^-b;a5o<^^jc)t'^]mTfc6^^^.T^i^o ) 
[0113] ^sj^^tt. \fy:^=^7mtr'^^=-r(D^ti^'n(Dmmmm±. fesv^^, v^-r 
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-^drf-V, ^f^y. -<y^y^ ^^rv'^^^tD^^bTKH^^ffi. 

[0114] Rj^;{t^fiic#}c$ijpsfi/^v ^iK r:/^^T^^f2^tf^«f*-i?a:St^^ 

^iSi:t^'7^l::^/^S<^?l^J:l:^(-f±#^-0JPS^i^=^V^;i^ l : 1~100: l 
}fy:^:=^/Vmh.Ty^=^T(D^;Vmt. 1:0. 2^^bl : 10, 0^L<{il : 1~1 : 5T^ 
SJS;M{*. -70°C~^^co^.^.^T:\ ML<{t-20°C~40t:-C$)2)c 

[0115] 7feSi^^r^^:=^r^-g*$iir/ccot,. ^^^i;ij^;i:T. ttm. 

[0116] ^^?§'[44ar>^^:=^'>A±&{b^i^(i)cDm{±J^T(Dj;5J-, -^^^/c^N— <:/ 
(a) )t^fg'|4t^;^-<>'v=yHt:-^i^ (2b' ) ^^^?§ttr-g^l:Vf|^f* (5b) ^Hii^S-li: 
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5o t.tHt. 

(b) ^^mit\fy^^^mmi^ (4b) ^7fe^?gttTif tV«|^#: (3b) WZ^^'^^o 
[0117] Sf::. )fe^?gtt4mT>'^^'?Ai^fb^tl (1) OK3tMS^^^#JfeJc j;oTti^f 

(i) ^-fe^oi^'x-<:/>^/Ht:'^t; (2a' ) t^^^^rii\i°ymmit (5b) 

(ii) yt^^'m^-^:y^:^Mt^m (2b' ) ^7-ir^(Z)rif tv^sSf* (sa) ^SJ^^^-iirS 

(iii) yir^^Tif tVil^ft: (3a) ^7fe^?S'l4t'7ni:=:7Vil^#: (4b) ^SjS$*6c ^ 

(iv) ^fc^^mtiTif tVfl^fr (3b) (4a) 

[0118] mm(D2mm(Dmm(DR]^^n. m'^^mm^p. ^s©#?st(-> 

[0119] Ki^^^cM-^U^tm«co«{c;0^^^t^f5«^-e#5o 

, ^y^y^ -^^-ry. ^^^y. -oHy^ h/v^:/, ^yuy^omtymmm. 

[0120] -^(Dmmi&mimm^mxh^m. xm'^L<u. 7m 

[0121] Rj^L^amm^h^^^immw^^mwLx. ^m^^ri^. ^m^tcimm^om 
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[0122] :L(om. ±mmmmmmn. 2mm(Dm'M(o^fi-mm\^MLx. mmimD/ 

m^n-. 2-1 : 5-efef9. m'f-tV<m : 2~1 : STrfoS, 

[0124] m.m\x -mmm—<:yiy7H\:Rjtm^(Dm^'<m. Rit^^^i^^^-r^^ 

[0125] r(Dj;5J-tTMjt^tl5. \X a -T^/mmmi^<^^^r/l^^MtK 

[0126] &.r. mmmmnmKxv:^mm^iiVM.mimm-r^t\ :^mm(D^m^ 
mmn:ifih(Dm^'^mm^ti^h(Dxitf£\\ 
mmm i 

[0127] 2', 2"-lf;^(:7n^^f^/V)-3, 4, 5, 3"', 4"', 5" ' — ^drf-77^;e-n-4 
', 5', 4", 5"-Th^^5^/V-(l, 1' ;3', 3" 1" ')^r'T/^y:^=-J]^{22 

[0128] ['fbSS] 



wo 2006/093269 



29 



PCT/JP2006/304091 




(20) (21) (22) 

[0129] fb^tl(20) (I56mg, 0. 27mmol)^THF(5mL) 0°CJ^7^^Lfc 
^,LiAlH^(31mg, 0. Slmmol) ^M^fc, U^^^ip-Di^t^^^-^sm^^^fz 

7^^*:(21)^rtli^±cD|tM^j^^^T■5:li^=^<. CH^CUSmL) rMm^"^. PBr^( 
0. 26mL, 0. 6mmol)^0t:(CTM f bfc. lxJS«?r^S!^T2B^r^lt*^Lfc:^ 

tl(22)^#/!:(137mg, 0. 21mmol, ^X^^-77%)o 

'h NMR(300MHz, CDCO. 6 7. 15 (2H, d, J=6. 6Hz, ArH), 7. 12(2 
H, d, J=6. 6Hz, ArH), 7. 09 (2H, s, ArH), 4. 03 (4H, d, J=2. 4Hz, ArC 
II ), 2. 37 (6H, s, ArCH ), 1. 97 (6H, s, ArCH ) 

2 3 3 

[0130] 1, 2, 10, ll-7^h7^^/V-4, 8-lfy^(3, 4, 5-h!J:7y^:*-n:7:i::::i7U) -6, 7 
~v^tFn--5H-v^-<yi/(c, e)TiftV(D^3t 

[0131] [{[^34] 




(22) (23) 
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[0132] i\:^mi22) (65mg, 0. Immol) 2mL^r±h:=^hVM^ 

)^#fc(51mg, 0. Immol, I|X^100%)o 

'H NMR(300MHz, CD^OD), 6 7. 31 (2H, s, ArH), 7. 24 (2H, d, J = 6. 
6Hz, ArH), 7. 21 (2H, d, J=6. 6Hz, ArH), 4. 14 (2H, d, J=13. 8Hz, Ar 
CH ), 3. 46 (2H, d, J=13. 8Hz, ArCH ), 2. 43 (6H, s, ArCH ), 2. 09(6 

2 2 3 

H, s, ArCH ) 

3 

[0133] %'^m'mmT:y^=:-^j:^m\:.'tm (25) (jj>^) (Dm^ 

[0134] [{b35] 




[0135] j^^;^y'>A(140mg)#?ST. r^V=^YV/vmm^. ^yM^r,WCrVy{2A) (56 
mg)^MT^>'tC^LT2. l^*©7-fe^Ov^^n^7J^/Vt"V:n^/K25) (SOmg)^; 
^m.mz.X12mfmwmi^fz., SJS^T^^ tttii-;^79i^^n-vb^^9:7^-(m[:: 
p{^l^^:7<^y-/V=10:l)iCTft»m\ %^m\mWi:{S, S)-(26)^# 
fc(74mg, W85%), 
[a] ''= + 25. 6° (cl. 0, CHCl ) 

D 3 

'h NMROOOMHz, CDCl ) . 5 8.21 (2H, s, ArH) , 8. 08 (2H, d, J = 8. 4 

3 

Hz, ArH), 7. 205-7. 60(811, m, ArH), 7. 09(211, d, J = 8. 7Hz, ArH), 6 
. 71 (2H, d, J=7. 8Hz, ArH), 6. 02 (2H, d, J=7. 8Hz, ArH), 4. 71 (2H, 
d, J = 13. 8Hz, ArCH ), 4. 50 (2H, d, J=14. IHz, ArCH ), 4. 04 (2H, d, 

2 2 

J=13. 5Hz, ArCH ), 3. 49(2H, d, J=13, 2Hz, ArCH ), 2. 30(6H, s, Ar 

2 2 

CH ), 1. 88 (6H, s, ArCH ) 
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[0136] ^^mmmry^=-^j>.m\:.^!^ (29) (4^^) <Dm^ 

[0137] [fb36] 




[0138] mmmitmm(D:)jm'^\ ^K;^y[j7i.(i40mg)#^T. r±h=-hv/^mm^. ^ 

/Wt:'Va:::^/K28) (80mg)^r?rm{CT12H#r^jt#^tfofc:o H^S^Tft. fflW- 
tiyJ>>^U'^h^yy4- imt^^^y : ^^7-/^= 10:1) Kxmm^nw 
\Z-mWf^{R, R)-(29)^#fc(82mg, I|X^94%)„ 
[ct] ^'=-120. 2° (cl. 0, CHCl) 

D 3 

'h NMR(300MHz, CDCO, 6 7. 92 (2H, d, J=8. 4Hz, ArH), 7. 20-7 
. 57(12H, m, ArH), 7. 11 (2H, d, J = 8. 4Hz, ArH), 6. 32(2H, d, J = 8. 7 
Hz, ArH), 4. 55 (2H, d, J = 13. 8Hz, ArCH^), 4. 47 (4H, d, J = 14. IHz, 
ArCH ), 4. 18 (2H, d, J=14. IHz, ArCH ), 3. 61 (2H, d, J=12. 9Hz, Ar 

2 2 

CH ), 2. 45 (6H, s, ArCH ), 2. 05 (6H, s, ArCH ) 

2 3 3 

m^m 5 

[0139] %^mmm.ry^=^^j>.m\^'^m (45) (Dm& 



[0140] 



[{[^37] 




OMe 


OMe 




MeO^ ^Br 


MeO-^>-^CO,Me 


I. i 
MeO^r COjMe 


MeO i CO^Me^^ 


MeO CojMe 






OMe 


OMe 


(40) 


(41) 
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[0141] it^miAO) (1. 97g, 4. 37mmol)tN-:/n^;^^>-W^F(2. 33g, 13. Imm 

(MM^^/^: --^f->'= 1 : 3){b^#J (41) (i[X*94%) „ 

'H NMR(300 MHz, CDCl ). 5 3. 96 (6H, s, ArCO CH ), 3. 94 (6H, s, 

3 2 3 

ArOCH ), 3. 79 (6H, s, ArOCH ), 3. 94 (6H, s, ArOCH ) 

3 3 3 

[0142] fL-^t»(4i)^^?3(45){i, ##M7, mmmi^^x:^'mmmA.(DMi^\^^\^'^m. 
[0143] um] 



OMe OMe 





m mm 



[0144] fb^#j(42) (W80%) 

'h NMR(300MHz, CDCl ). 5 6. 90-6. 95 (4H, m, ArH) , 3. 98 (6H, s, 

3 

ArCO CH ), 3. 85 (6H, s, ArOCH ), 3. 70 (6H, s, ArOCH ), 3. 27 (6H, s 

2 3 3 3 

, ArOCH ) 
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[0145] ill-B-^ (44) (f b^tl (42) t^^(DW81%) 

'h NMR(300MHz, CDCl ). 5 6. 95-7. 15 (4H, m, ArH), 3. 90-4. 00 
(4H, m, ArCH^O-), 3. 95 (6H, s, ArOCH^), 3. 87 (6H, s, ArOCH^), 3. 

73 (6H, s, ArOCH ) 

fb^#)(45) mms3%) 

[a] ^^=-89. 55° (c 0. 22, CHCl ) 

D 3 

'h NMR(300MHz, CDCl ), 6 6. 75-8. 00(12H, m, ArH), 6. 47(4H, 
d, J = 8. 4Hz, ArH), 4. 65 (2H, d, J=14. IHz, ArCH ), 4. 44 (2H, d, J=l 

2 

2. 6Hz, ArCH ), 4. 40(2H, d, J=13. 5Hz, ArCH ), 4. 11(6H, s, ArOCH 

2 2 

), 3. 91 (6H, s, ArOCH ), 3. 75 (6H, s, ArOCH ), 3. 61 (211, d, J=13. 8 

3 3 3 

Hz, ArCH ) 

2 

[0146] Ut39] 




[0147] T^y{61)(Dm^ 

fb-^tl(60) (30mg, 0. 043mmol)^Tirb:=:MJ/^2mLt::^^^t. 25%ry^^ 

Tymm^o. 1-0. 2mmrir^o Kmu^m^muKX48mmmwLfzm.m 

u-rY^yy^— imt?^'f-^y:?^^y-/^=l5: 1) KxmM^ff^\ @ (61) 
#fc„ (20mg, 0. 036 mmol, 84%) 

[0148] Aitmmm^^^. ^mmih^m^mi-m4\zmm-r^o 

[0149] mi\ 
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[0151] mi] 



wo 2006/093269 



36 



PCT/JP2006/304091 





i 














m 














i 

i 

i 
1 


2 S ^ 

X X o 

<<< 
t-" < < < 


ifl 

?3-rf £' 

sig 

< o> < 


5"^ " 

Iiii 


x'x x'^ 0 
^ 3 j2 g 5 < 


ill!! 

lip 

X y ^ X 


1 X i ^ 3" 

liifli 
















(T 




X 


X 


M. 


X 


X 




1 


1 


i 

s 


i 

<r 


i 

n 








i 


1 


i 

w 


X 


0 












1 








2 
O 


1 
0 


2 
0 


1 
0 


i 


1 


m 


6 
1 












— i— 



[0152] 
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[0153] ms] 
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AfHS, 4(7 C4H * AfOK, 3^ at* s, 
A(CiCH3) 



s. AiC-CH3J, 379 (6H, 5: AOCH3) 



9ST(2H s ArtH) 404 t4H s ArCHJ] 
^ftHi a ArOCH3). 385 t6H s, 
A<BCH3) 



4<)3C#|c,J=2,4H2.A-<»12) aSJ 



[0155] [^7] 
«4 
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MS 


H 






J=13S Ha.ArCH2\2 43(6Hs.A-CH3X2 d9f6Hs,AiCI-Bl 










C6H5 


5Y.33-r63 (22H m ArH), 3 95 (4H d, J = 1 2 6 Hz 
Ar<3H2),341<4H<l J = 126 hb AK:H2W3 2£H3H = 
AiOCH3). 


48A 


OMe 


H 




3.5-CF3-C3H3 


a7SB C4H a ArtH). 785 CH c ArHJ 7 38 (2H d J = 
84 l-fe, A+D, 708 (2H d, J = 8 4 Hs. ArHX 3:91 tBH, 
s ArOCHS) 373 CK d . = 136 H2 AtOHZ) 334 
l,2Hd, J = 129 H2,ArCH2) 


56A 


OMe 


OMe 


OMe 


3.5-CF3-C6H3 


<5 8.32 (2H, s. ArH. 7.76 (2K s, ArH> 7.63 (.2H s. 
ArH), 3,98 C6H. s, ArOGHoJ. 3 37 I,6H s. AKDGH3), 
3 67 CBH s. AriDOHS). 3 45-3, ^B (£H, n. AfC:H2).- m.p. 
= 258-250" (dscompj 


S7A 








3,4,£-CF^3-CSK 


<5 7 CQ-7.22 SH t.. ArH). 3.72 (2H d, J = 1 2.5 Ha 
htOm. 3,1Q <2H 4 J = 1 26 H2, AfO^ 2.37 (BH a 



[0156] #%M1 

)t^?gtt40T>'^^^Ait{[:^i^ (29) ^ffl V ^f:: a -T^y^cr):^^^j5fe 

0°CiCT. h/^J^^(2ml)^^l'ti. tcrt-'/f-yK-<>'XtKyy7"VT^7)@tSI(74 
mg) , )fe^fgt440T>'^^'^Amf b^^lt) (R, R) - (29) (2. Omg) ^^X3^>^y/V 

;577A^P^h^7:7^- (--^f-y : :n-7^/^= 15 : 1) t^J;i95|t^^fTV ^ g 
(Dtert-:7^^/^2- (^VXtKyy^VT^y) -3-7ai:=iyV:/Pt°;^V^^#fc, (IR 
^95%) 

MJ^^ HPLC:9-^lf (y^ir/VCHIRALCEL OD, yy^tV^r/^=I— 
7^= 100: 1) Jcj;t95fe¥MS^*^Lfc(:^^itX^97%ee). 
[0157] #%{?J2 

^'mS4ar >'^:=^!> (45) ^ffl V ^fc a - T ^/^(D^^^^ 

5^(45) OM^l^fl^V>T_hfS##Ml^^»^^R)^^^f^^/c^r6. W96%, ^ 
^i|X*94%ee-T:m^Sr/Vdr/Hk#:^#5r^;iS^>fefCo 
[0158] #%M3 

%^mmm.ry^::^^2>.mt^m (46) V^fc a -T^ym(D^^^j5g 
\t^m (46) OM^^^ V ^T±|5#%M 1 1 l^«(^SJS^ft^fci:r 6. 00 
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[0159] ##M4 

2, 3, 2', 3'-rh77<^/V-6, 6'-v'::^hPtf73:::^/K34)(DM3t 
[0160] [{^40] 

160'C 

133) (3^^ 

[0161] 2-3-K-3, 4-v?7«^/^-l-::^bn-<y-gV(5. 5g, 20mmol)ir. «*(10 
g, 155mmol)^DMF(20mL)^j^^. 150t:-C\ 48^mf^Uio S^SIlTti> 

yJ^^u-^V^yy^-'mm^^/l^:-^^^y=l:10)KXmm^n^\ 2, 3, 2', 3 
'-xh7P<^/^-6, 6'->^:=-bPlf:73:^/v(34)§r#/Co (2. 9g, 0. 96mmol, HX 
^96%) 

'H NMR(300MHz, CDCl ), 6 7. 91(2H, d, J=8. 4Hz, ArCH), 7. 34 ( 

3 

2H, d, J=8. 4Hz, ArCH), 2. 40 (6H, s, ArCH ), 1. 84 (6H, s, ArCH ) 

3 3 

[0162] m^m5 

5, 6, 5', 6' -y^hy/^/V\fyai:=-;]^-2, 2' -i/rVy(35)(DUiS: 

[0163] um] 



[0164] fb^tl(34) (3. Og, 10mmol)tlO%Pd/C(500mg, 5mol%) ?r7«^/-7K50 

mL) wc^. **#HfiTi2B#rHi»^-tTofi, s^s^^Tti. mm^^mMm 

V^, 5, 6, 5', 6' -TVy?^=f'/l^\fyai^^l^-2, 2' -i/rVy(3b)^WCo (2. 4g, 1 
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Ommol, W100%) 

'h NMR(300MHz, CDCl ). 5 6. 97 (2H, d, J=8. IHz, ArH), 6. 58 (2H 
, d, J = 8. 4Hz, ArH), 3. 25 (4H, br, NH ), 2. 21 (6H, s, ArCH ), 1. 86(6 

2 3 

H, s, ArCH^) 
[0165] #%f^j6 

3, 3'-v^^n^-5, 6, 5', 6' -'rhy/'f-/l^\fy:^='/\^-2, 2'->'r5y(36) 

[0166] [fb42] 



[0167] fbn-^(35) (2. 75g, 11. 5mmol)^^yy'\^}f/vr/P'^—/V{20mL)\Zim^^^ 
fcMs NBS(4. 45g, 25mmol)^60°Ct^T*Px.fc, ixiSrl-^^J^il^TlB^W^ 

t. $«^-igff ^7i^^n^b^77^-(imni^/V :--drf->^=l : 10) \:L 

TJW©^tfV\ 3, 3'-v^:/P^-5, 6, 5', -^Vy^'f'}V}fy ^:=.)V-2, 2' - 
>'r5:>'(36)^#fCo (2. 98g, 7. 48mmol, itX*65%) 
'h NMR(300MHz, CDCl ). 5 7. 27 (2H, s, ArH), 3. 71 (4H, br, NH ) 

3 2 

, 2. 21 (6H, s, ArCH ), 1. 80 (6H, s, ArCH ) 

3 3 

[0168] #%M7 

3, 4, 5, 3"', 4"', 5"'-^^f-7/l-;e-p-4', 5', 4", 5"-xh77^^/^- 
(1, l';3', 3";1", V)^r=T)^y^=^JV-2\ 2"-v^T^y(37) 
[0169] [{[^43] 
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[0170] i\^^^(36) (1. 5g, 3. 77mmol), 3, 4, 5-MJ7/V;^n7ai:=^/V;J^'^^(l. 5g, 
9. Ommol). Pd(OAc)^(42mg, 5mol%) . PPh J99mg, 10mo]%) . Ba(OII)^- 
8H 0(3. 78g, 12. Ommol)?fDME-H OdOmL, 9 : lv/v)^^|;4'^ r/^=^V 

2 2 

-^^1^>'=l:lO)^CTltS^^^tV\>fb'^#J(37)^#fc, (1. 63g, 3. 21mmol, IjX 
$85%) 

'h NMR(300MHz, CDCl), 6 7. 15 (2H, d,J=6. 6Hz, ArH), 7. 12(2 

3 

H, d, J = 6. 6Hz, ArH), 6. 92 (2H, s, ArH), 3. 46 (4H, br, NH ), 2. 26(6 

2 

H, s, ArCH ), 1. 92 (6H, s, ArCH ) 

3 3 

[0171] ##M8 

2', 2"->'H— K-3, 4, 5, 3"', 4"', 5' " -^^•^y/V:t^-4' , 5', 4" 
, 5"-xh77«^7V-(l, 1';3', 3";1", 1" ')i^TT/V73:^/K38)(73^3t 

[0172] um] 
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[0173] fb-^i^O?) (760mg, 1. 52mmol)^6M KCl{20mL) \Z.Bf}^LO°aa^MLfc 
o rO^r-Sf^NaNO^CSlSmg, 4. 56mmol) C07R^^S^5^;a>ttt^o<l9MTLfCo 

$?3!::^tait(--CKI(l. 51g, 9. 12mmol)©7KM^^MTLJITIITttS)SS 

-^^1^>^=l:lO)^CTSS^^m\{[::^tl(38)^#fc:o (1. 03g, 1. 43mmol, 

'h NMROOOMHz, CDCO, 6 7. 09 (2H, s, ArH), 6. 99 (2H, d, J=7. 2 
Hz, ArH), 6. 97 (2H, d, J = 6. 6Hz, ArH), 2. 33 (6H, s, ArCH ), 1. 99(6 

3 

H, s, ArCH^) 
[0174] ##fj9 

3, 4, 5, 3"', 4"', 5"'-^^f-7/l':rn-4', 5', 4", 5" -T^b^T^^/l^- 
(1, 1' ;3', 3" 1" '):5'rT/V73i:::i/^-2', 2" - v=:*/^;jf>'^-:^p<^yP(2 

[0175] [fti45] 
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[0176] i\:^m(38) (361mg, 0. 5mniol) . Pd (OAc) (5, 6nig, 5mol%). 1, 3-lf^( 

2 

v^73:::^/^;}^;^7^/)y^P/^V(10. 3 mg, 5niol%). N-:n^/W>^^yyPtVVT^ 
V(0. 52mL, 3mniol).MeOH(3mL)^h/V3:>'(3mL)^^4'. -^^b^^ffil 

, ^vA^n-^h^yy^- -^drf-:/= 1 : 20) tCTftl^^ltV \ fti^tl ( 

20)^#fc(198mg, 0. 34mmol, lR^68%)o 

'h NMR(300MHz, CDCl), 5 7. 14{2H, s, ArH) , 6. 99 (2H, d, J = 6. 6 
Hz, ArH), 6. 94 (2H, d, J = 6. 3Hz, ArH), 3. 27 (6H, s, ArH), 2. 40 (6H, 
s, ArCH ), 1. 97 (6H, s, ArCH ) 
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[1] tKU): 




X- 



L< fi^Jt^roCl ~C8T/V=i=^v'S, ^fcfiMI^S^^LTV ^Tt) J;V ^C7~C1 6T^ 

ry-zv*. gm*^^LTv^T^iJ;v^c3~c8-^xnry-/v«fc«g^^^^ 
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~c8r/v=t^^ys. nm^^LXi^xh^\^^c2-^c8r/i^^:=-/um. ^fcum^ 

<5rri/VS, e^^S^^LTV^Tt>J;V^C2~C8T/^^::^/^S, gmSWUTV^T^ 

--C8r/v=^^-ym. ^fciiu^m^^Lx\i ^xhx\ ^c7^ci6Ty/v^7vmxh^ 

[3] r\ R'*3j;i/R''^\ WXWbTV^TtjJ:v^(i;il. ^tttU 

{imi(:^wci~C8r;^=i=3e-^STfc6ff*«llE«co{l:i'^tlo 

[4] r';^S^ gmS^^LTV^'Ct3j;V^[t«. ^;^tikhV<UnVK(DCl^C8rju=i^^ym 

[5] R'^^XM^'iK ^Mtim±\^. gmS^^LTV^T^3J:v^^i:||, ^ii^^3L<{i^ 
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Cl~C8T/V=3r/kX. ^fc:fiC6~C14Ty-/VX)-eg^^tlTfej;V>C6~C14T 
(DCl~C8TyV^/^S. ^/tf*C6~C14Ty— /^S)-eg^^tt'foJ;V>C3~C8^ 

. ^lIg^L<M^(^OCl~C8r/^^/^S. ^fcJ*C6~ci4ry-/wS)-^^Eft§tL 

t>J;v^^i:^. 5>fefcL<{tig^(Dci~c8r/v^/vS. ^fc:«c6~ci4Ty-;vS) 

[8] X";a\ />ny :/iI^(DT=3t-^/, OH", BF^", PF^", ^SO^", g^S^^LTV ^ 
^LTl^T%j:V^C6~14Ty-/V;^/kJ^>'^T^:^>'. ^f-JiSmSWb-CV^Tti 
[9] ^(2): 

m2] 
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~8T;^>r:=^7VS, SmS^^UTV^T^3J;V^C2~C8T/V:3r:::i7VS^ S^S^^L 
-CV^Tt5j;V>C3~C8-^7'nTy-/l^S^/cfig^S^^LTV^Ttjj:V^C7~C16 

[10] ss::(3): 
Wb3] 
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r" 




m 

LTV ^Tti j;V ^C2~C8Ty^^::^7^S. S^S^^bTV ^T^J j;v ^C6~C14Ty-/^ 
v^itM. :5>tet5U<fiit;Kcoci~C8r7V3=3rv-S. Wz.\m^mkM\.X\^XhX, 

t< fim^t^t^ci ~c8r/v=i^->'S, ^fdimMMcM\JX.\ ^Ttj J;v ^C7~ci ery 

TV ^XhX.\ ^C3-C8-^xnTy-/l-S^f::ftg^S^^LTV ^T^^i; V ^C7~C1 6 

Tll$ti5)fe^?^'l47'£Tift:Vf|^^^fc{i7-fe^<^T-iftVM^f*o 
[11] xi:(4): 
[{b4] 
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Rati. *mS^^LTV^T^>j;V>C6~C14Ty-/VS. g^S^WL-CV^Ttij;V> 

tfzitmMmmLXi ^-rt^j^v '^mmmf^Lxiy^<. 
xm^ti^ify:^^j\-mmm^r>'^=^T^R)t^^^^:Lt^wmi-^rB^ (5) : 

[{t:5] 




(5) 

(^^. Ra. Rb. mtt. MfBilWICEft^^l-) 

xm^iv^r^}i"iymmw-(Dmm:^m. 

[12] S:(6): 
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l^E^. ^>tt%L<{im^K(DCl~C8T/l/=^/VS. Mi^»^b-CV^-rtiJ;V^C2~8 
T/V/r^/WS, S^S?r^LTV^Ttjj;V^C2~C8TyV^::^/VS, e^S^^LTV> 

Cl~C8r/V3^v^S. ®ftSlf^'LTV^Tt>J;V^C3~C8^XPry-/VS> ^ft 



wo 2006/093269 



53 



PCT/JP2006/304091 




(7) 

(^^. 

urn 




» 

(St^, Rc, Rd, Re, Rf, n, ktt, mBtMZM^^^L. 
[13] ^{6): 

mi 
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(6) 



Wbio] 




(7) 
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(SS:^. Rc. Rd. Re. Rf. n. k(*. MIB^I^Cm^^^U 
[14] TIBx^O): 



Wbi2] 




l~C8r/v=^/^S, MmS^^LTV^TtiJ:V^C2~C8T/v^=^/vS, g^S^^ 
LTV^TtictV^C2~C8r7^=3r:=^7VS. g|^S^^b-CV>Ttij;V^C6~C14ry-/^ 



wo 2006/093269 



56 



PCT/JP2006/304091 



^"LTV ^Ttj ctV ^C3~C8--7^PTy-/VS. ^fcitmW:M^^'hX\^ ^Xh^\^ ^C7~ 




nm 
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): 




i^^, Rc, Rd, Re, Rf, n, ktt, tij|fi^r|i?Ii::t0*^^L. 

[15] SCO): 
Wbl5] 




Rett. /M^^VJg^, emS^^LTV^Tt>J;V^Li:lI. ^M^fcUtt^iKcDC 
LTV ^Tti J;V ^C2~C8T/V^^7VK ^ M^^Sr^LTV ^T^3 J;V ^C6~C14Ty — 
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'^^m^h?>y±^(Dr^}i°ymmi^t. ^(10) : 



(10) 

): 



Wbi6] 




wo 2006/093269 



59 



PCT/JP2006/304091 




m 
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